It is still a matter of controversy whether the relative difference in hole and electron transport in solution-processed organic semiconductors is either due to intrinsic properties linked to chemical and solid-state structure or to extrinsic factors, as device architecture. We here isolate the intrinsic factors affecting either electron or hole transport within the same film microstructure of a model copolymer semiconductor. Relatively, holes predominantly bleach inter-chain interactions with Htype electronic coupling character, while electrons' relaxation more strongly involves intra-chain interactions with J-type character. Holes and electrons mobility correlates with the presence of a charge transfer state, while their ratio is a function of the relative content of intra-and intermolecular interactions. Such fundamental observation, revealing the specific role of the groundstate intra-and inter-molecular coupling in selectively assisting charge transport, allows predicting a more favorable hole or electron transport already from screening the polymer film ground state optical properties.
Introduction
Organic semiconductors have been extensively investigated in the past few decades, particularly in view of their applications in new lightweight and flexible microelectronics, optoelectronic and sensing devices. 1, 2 Solution processable organic semiconductors have enabled the formulation of printable inks extending their application in large area and cost effective electronics. [3] [4] [5] Recent progresses have led to the synthesis of a wide range of homopolymers and donor-acceptor (D-A) copolymers, 6 showing high charge carriers mobilities, in the range of 1-10 cm 2 /Vs. 7 Among ambipolar co-polymers, diketopyrrole-pyrrole (DPP) derivatives [8] [9] [10] [11] have shown field-effect mobilities consistently higher than 1 cm 2 /Vs for both carriers. [12] [13] [14] High mobilities are favored by mesoscopically ordered packings favored by an improved backbone planarity, [15] [16] [17] higher molecular weight, 18 as well as side chains engineering 19, 20 . It has been proposed that longer polymer chains can favor charge transport by enhancing the interconnectivity between ordered polymer phases and amorphous-like ones. 17 An important step forward to improving charge transport properties is the introduction of techniques that favor the unidirectional alignment of polymer chains. [21] [22] [23] There are consistent evidences showing that in organic field-effect transistors (OFETs) the current accumulated within the transistor channel strongly improves when polymer chains are anisotropically aligned perpendicularly to the source and drain electrodes, demonstrating the favorable charge transport along the polymer chain. 18, 21, 22, 24 In spite of the great advances made in the field, it is still a truly brain-teaser whether holes and electrons can be equally well transported within the same material microstructure once they are injected from the electrodes, or if there are extrinsic effects favoring either the one species or the other. Though interfacial phenomena can play a major role in unbalancing the charge transport of the two carriers, the tickling question regards the influence of polymer chain chemical composition and solid-state microstructure on a preferential hole or electron transport.
In their work, Bredas et al. investigated, from a theoretical point of view, the role played by parameters such as chemical composition, backbone planarity and extension of intramolecular and intermolecular - conjugation, in selectively affecting hole and electron hopping transport. 25 They particularly gathered attention on the strong impact played by the relative distance and orientation of neighboring chromophores, and on the superposition of their outer molecular orbitals. Very small distortion, of the order of a fraction of an Angstrom, can determine a wide variation of the chromophores' electronic coupling, having an impact on holes and/or electrons charge transfer probability. Such information is clearly embedded in the semiconductor ground state spectra at the solid state, but until now, no keys have been provided to obtain hole and/or electron mobility insights from such spectra, a clear limitation to their predictive power. Nevertheless, such predictability would be fundamental for identifying those design principles that can boost further the desired unipolar or ambipolar transport properties of new polymers.
Ideal candidates for addressing the above points and simultaneously studying the intrinsic nature of holes and electrons transport, are ambipolar polymer devices where both charges can be transported similarly well. Between polymers showing good balance between holes and electrons mobility, we selected a DPP derivative (diketopyrrolopyrrole-thieno [3,2-b] thiophene, DPPT-TT), where holes and electron transport can be investigated within the same device, while keeping the same chemical composition, thin film morphology and device architecture. Here, through Charge Modulation Spectroscopy and Microscopy (CMS and CMM) studies on operating organic field-effect transistors (OFETs), 26 as well as polarized UV-Vis and Transient Absorption (TA) spectroscopy acquired on thin DPP polymer films, we highlight for the first time the preferential ground state molecular interactions which can selectively favor either hole or electron transport in a donoracceptor copolymer semiconductor. A first evidence of the different spectral signature of holes and electron polarons found in the charge absorption region was presented by Kathib et al. 27, 28 However, the two polarons signature appeared as a broad band in the near-infrared (NIR) region making it difficult to provide information on their inter-or intra-chain nature. Here, by comparing polarization dependent ground state absorption spectra of anisotropically aligned polymer films with CMS bleaching spectra, we observe that holes and electrons selectively bleach different features of the ground state absorption. We found that specific inter-and intra-molecular interactions can favor either electron or holes transport, respectively.
The theoretical framework describing the electronic coupling between repeating chromophores in conjugated polymers that is at the base of such inter-and intramolecular interactions, was proposed by Prof. Spano. 29 Specifically, J-type electronic coupling occurs between covalently linked chromophores within the polymer chain, while H-type coupling involves the electronic coupling between cofacial chromophore units of neighboring polymer chains.
In this work, we show that the relative strength of intra-chain and inter-chain electronic coupling, identifying a more J-or H-type coupling respectively, sizes the ratio between electron and hole relative mobility. This correlation between carriers' mobility and spectral features makes it possible to predict from simple optical absorption measurements the balance between hole and electron transport. While no absolute mobility values can be extracted from absorption spectra due to the lack of a universal quantitative model, we show that the spectral variations observed on different polymers films, including the ones reported here and in previous literature, contain the necessary information for predicting the expected mobility trend in the investigate polymer films.
RESULTS

Aligned polymer films morphological and optical anisotropy
We selected a well-known DPP derivative, diketopyrrolopyrrole-thieno [3,2-b] thiophene (DPPT-TT). 30, 31 As for other high molecular weight polymers owning thermotropic and/or lyotropic liquid crystal properties, 14, 32 DPPT-TT can be easily aligned, allowing a high control on its film morphology, improved charge transport and electrical anisotropy. 18, 24, 31, 33, 34 In this work we employed the off-center spin coating technique to mechanically force the polymer chains alignment along the centrifugal force direction established during spinning. 34 In such films, DPPT-TT polymer chains have an edge-on backbone orientation and are aligned along the radial direction, as previously demonstrated. 11 When DPPT-TT polymer chains are aligned perpendicularly to the source and drain electrodes of a field-effect transistor, a ~ 40 times higher hole mobility can be measured with respect to the case where the chains are aligned parallel to the channel. 31 Further evidence of the degree of polymer chains alignment is found in the angular dependence of the polarized absorption spectra (Figure 1a, Supplementary Figure 1 ). The maximum optical absorption occurs for an incident light polarized parallel to the chain alignment direction (A//, parallel component of the absorption spectrum), while the minimum is observed when the light is polarized perpendicular to the chains (A, orthogonal component of the absorption spectrum). Two main peaks are present in both spectra, located at around 1.51 eV and 1.67 eV for A//, and only slightly blue-shifted in A, similarly to what reported for DPPT-TT films aligned employing solution shearing 30 or slot die coatings. 12 For our films the dichroic ratio (D), defined as A///A, is  2.6 at 1.51 eV (820 nm, Figure 1a ). [35] [36] [37] The optical anisotropy data, along with previous 2D-GIXRD findings, 38 clearly indicate the presence of an electronic transition dipole moment (TDM) aligned along the polymer chain main axis. A weak shoulder located at 1.45 eV, more pronounced in A⊥, can be observed (Supplementary
Figures 3 and Supplementary Note 1).
Since it is not possible to make any assignment of such red shoulder only on the basis of the absorption spectra, we further investigated its nature via Transient Absorption (TA) studies.
Due to their highest dichroic ratio ( 0.59), TA spectra were acquired on films spun from chloronaphtalene (10 mg/ml) either exciting above the bandgap at 2.35 eV (Figure 2a ) or at the red edge of the absorption spectra (pump at 1.42 eV, Figure 2b and 2c) . The pump and probe light beams where polarized either parallel to the polymer chain main axis (pump/probe, paral/paral) or orthogonal (pump/probe, perp/perp). When exciting at high energy, the red shoulder at 1.42 eV appears more pronounced at longer time scale (~ 1 ps) due to its slower decay with respect to the rest of the ground state bleaching (Supplementary Figure 4) . By exciting at the red edge of the absorption spectra (Figure 2b) , we can observe that such excited state is directly accessible from the ground state. The time decay of TA acquired with paral/paral excitation shows a very fast initial component that dies off within 10 ps, followed by a very long lived dynamic (> 1ns; Supplementary Figure 4 ). These evidences strongly suggest that the red shoulder in the ground state absorption, appearing at  1.45 eV and associated to a longer lived exciton, has a more marked charge transfer (CT) character. In the following, we will refer to such state as a CT exciton, in analogy to previous reports on similar features observed in other D-A low bandgap copolymers. [39] [40] [41] [42] [43] From the time decay of the TA spectra acquired with perp/perp excitations, it can be clearly observed that higher-energy peaks appearing at 1.51 eV and 1.67 eV are different in nature, being associated to shorter lived excited state (< 10 ps, Supplementary Figure 4 ). [44] [45] [46] A strong anisotropy of the TA spectra (paral/paral vs perp/perp) can be observed also at longer timescale (Figure 2c) , where distinct relaxed excited states are present, demonstrating the very different energy landscape experienced by the excitons generated when the pump beam is either polarized parallel to the main chain axis or perpendicular to it. Therefore, we identified at least two distinct electronic transitions in the linear absorption spectrum, one at  1.45 eV dominating the red shoulder that we assigned to a CT exciton, and the other characterizing the remaining visible region. The maximum TA signal found for the CT band is recorded when both pump and probe beams are polarized along the polymer backbone alignment direction, indicating that the transition dipole moment of the CT state (TDMCT) lays parallel to the polymer chain (Figure 2b) . The low energy feature at 1.51 eV of the ground state absorption is assigned to the 0-0 vibronic component of the π−π* transition and the 1.67 eV feature to the 0-1 one, in agreement with previous assignments in the literature for similar DPP derivatives. 47, 48 The vibronic features of the π-π* transition often observed in semiconducting polymers, can be mostly described within the framework of J-and H-type interactions. 49 J-type interactions identify intra-chain, through bond excitonic coupling, arising from a head-to-tail orientation of the chromophores placed along the polymer chain. H-type interactions refer to inter-chain excitonic coupling between face-to-face arranged chromophores belonging to neighboring polymer chains.
The coexistence of H-and J-type interactions in disordered polymer films has been shown experimentally, and theoretically described, [50] [51] [52] for polydiacetylene (PDA) 52 and poly[2-methoxy-5-(2-ethylhexyloxy)-1,4-phenylenevinylene] (MEH-PPV) 51 . In conjugated molecular crystals, 42, 53 two different ground states with orthogonal transition dipole moments having a distinct more prominent J or H character have been identified, and our observation well align with this conclusion which therefore extends also to highly ordered polymer films. H-and J-type interactions are characterized by distinctive signatures in the absorption and emission spectra and by a strongly different temperature dependence. [47] [48] [49] [50] [51] The relative strength of the progressing vibronic features of the π−π* optical transition, reveals which is the more prevalent interaction (I0-0/I0-1, where I0-0 is the intensity of the 0-0 feature, and I0-1 of the 0-1). This parameter is proportional to the Huang-Rhys factor ( 2 , 1/ 2  I0-0/I0-1), which quantifies the coupling between an electronic transition and a phonon mode. 54 In particular, a decrease (increase) in the I0-0/I0-1 ratio, and a spectral blue (red) shift indicates the incurring presence of H-(J)-type interactions. 29, 49 We observe that I0-0/I0-1 is equal to 1.19 in A//, while it reduces to 1.08 in A (Supplementary Table 1 ). As a reference, we extracted such ratio factor also in DPPT-TT solutions at low concentration, where single chains and mostly Jtype interactions are present (I0-0/I0-1 = 1.24, Supplementary Figure 5 and Supplementary Table   1 ). Therefore, J-type interactions are prevalent in A//, reflecting their intra-chain nature along the polymer chain, while a stronger contribution of H-type interactions is present in A, as expected from their inter-chain nature. Evidences of the co-presence of two distinct H-and J-type optical transition dipoles with an almost orthogonal orientation have been previously found in small molecules crystals. 55, 56 Such hybrid assignment of coexisting J-and H-type interactions within the same molecular packing and the presence of orthogonal excitons has not been studied to the same extent in polymer films, nevertheless there is a consistent number of reports identifying the coexistence of H-and J-type interactions also in this case. 50, 55 While photoluminescence (PL) is typically adopted to confirm the nature of the intra-and intermolecular interactions, this is not viable for DPPT-TT, due to its extremely low PL quantum yield in solution, which becomes even lower in solid-state films. 10 We therefore resorted to temperature dependent absorption measurements. The temperature dependent spectral changes reported in we observe that I0-0/I0-1 = 1.06 ( Supplementary Table 1 ). By lowering the temperature down to 80 K, the spectra show a  40 meV red shift of the I0-0 peak and an increase in the I0-0/I0-1 relative peak intensity (I0-0/I0-1 = 1.20), indicating an increasing J-type character at lowering the temperature.
Such H to J transition with temperature was previously observed in poly(3-hexylthiophene) (P3HT) 52, 54 and poly(2-methoxy,5-(2'-ethyl-hexoxy)-p-phenylenevinylene) (MEHPPV), 36, 51 implying that the overall photophysical response of such semiconducting polymers arises from the presence of both kind of interactions. The raising of the J-type feature at lower temperature can be rationalized in terms of reduced thermal disorder favoring a backbone planarization. 27, 57 
Charge-modulation investigation in field-effect transistors
We here investigate in details the specific spectral features of holes and electrons transported in DPPT-TT OFETs, by means of CMS and CMM performed on devices where the polymer chains are aligned perpendicularly to the source and drain electrodes. 31 The In Figure 3 we report the CMS spectra acquired under hole and electron accumulation regimes, indicated in the following as h-acc and e-acc, respectively. Below 1.3 eV a broad charge absorption band appears in both spectra, while the 1.3 eV to 2 eV range is dominated by the ground state bleaching. Figure 3a shows the correspondence of the CMS bleaching peaks with the ones observed in the ground state absorption spectra. The finer structure found in the bleaching region for both e-and h-acc CMS spectra with respect to the UV-Vis absorption is a typical feature found in CMS spectra of different organic semiconductors, indicating that mobile charges preferentially populate regions of higher structural order. 58, 59 For both carriers, we distinguish three bleaching peaks appearing at 1.42 eV, 1.51 eV and 1.71 eV.
The relative intensity of the 1.51 eV and 1.71 eV features, corresponding respectively to the 0-0 and 0-1 vibronic replica, is strongly different in the two cases. We further notice that the red shoulder at 1.42 eV, corresponding to the CT state, is much stronger in the e-acc spectrum than in the h-acc one, the latest being consistently blue shifted.
Very importantly, such observation of a strongly different relative intensities of the main bleaching peaks in CMS spectra under h-acc and e-acc, clearly indicates that holes and electrons selectively bleach different spectral components of the overall thin film ground state absorption. By considering the relative intensity of the 1.51 eV and 1.71 eV features, we observe a stronger Htype character (I0-0/I0-1= 1.26) in the bleaching region under h-acc, while under e-acc, the bleaching reveals prevailing J-type coupling (I0-0/I0-1= 1.42). It is not possible to establish a well-defined cutoff value for such peak ratio that would enable to identify uniquely pure J-type interactions and pure H-type interactions since in polymer films they are mostly present concomitantly. However, a relative comparison will enable to follow the relative content variation in H-or J-type coupling. To corroborate this evidence, in Figure 3b and 3c we overlapped the non-polarized ground state temperature dependent absorption spectra with the corresponding temperature dependent e-acc and h-acc CMS spectra. The temperature dependence of the CMS I0-0/I0-1 ratio confirms the increasing J character of the molecular interactions involved in the charge relaxation at lowering the temperature. 29, 49, 54, 63 A weak red shift of the 0-0 peak from 1.52 eV to 1.50 eV in h-acc spectra can also be observed (Figure 3c) , confirming the transition to increasing J-type character. 63 The above experimental data represent the first fundamental evidence that holes and electrons relax within the polymer film selectively perturbing different intra and inter-molecular interactions:
relatively, holes mostly bleach H-type inter-molecular interactions, while electrons preferentially bleach J-type intramolecular interactions. This fundamental finding highlights their intrinsic different transport characteristics.
Moreover, in the e-acc CMS the relative intensity of the 0-0 peak with respect to the CT peak strongly increases at lowering the temperature. Since the TDMCT state is aligned parallel to the polymer backbone, as evidenced by TA measurements, this might imply a stronger coupling between J-type interactions and CT states when an electron relaxes on the chain. At lowering the temperature, owing to the increased J-type interactions, a strong temperature dependence of the CT peak is indeed observed only in the e-acc CMS spectra, contrarily to the h-acc ones where the CT peak is already weak at room temperature.
By coupling CMS with an optical microscope, it is possible to spatially resolve, with a submicrometer resolution, the mobile charge signal within the OFET channel (charge modulation microscopy, CMM). 26, 31, [64] [65] [66] We also acquired local CMS spectra within the active channel, decoupling the CMS channel signal from eventual spurious effects, such as electroabsorption at the injecting electrodes. 67 The consistency of the spectral features found in the macroscopic CMS, acquired on the entire device, with the local CMS spectra demonstrates the absence of such interfering spurious effects ( Supplementary Figures 9 and 10) .
Light polarization dependent CMM allows to extract angular maps indicating the orientation of the optical TDM at a specific wavelength, and the degree of order (DO), quantifying the fraction of charge modulated signal which originates from anisotropically oriented TDMs (Supplementary Note 2). 65 Figure 4 shows the angular and DO maps of the charge TDM (TDMcharge) acquired within the OFET channel under e-acc and h-acc regimes, respectively. At the chosen probing wavelength (1.18 eV), only the broad charge-induced absorption signal is detected, no ground state absorption exists and the anisotropic contribution to the angular map is associated only to the anisotropy of TDMcharge. We further confirm that for DPPT-TT transistors the TDMcharge is aligned along the polymer chain main axis, providing a direct information on the preferential orientation of the conjugated segments probed by charge. 31, 66 TDMcharge angular maps found for holes and electrons are very similar, showing that in both cases TDMcharge are predominantly aligned along the chains alignment direction (Figure 4a, b) . The recorded DO maps (Figure 4c, d) show that, in both accumulation regimes, there are regions with high degree of directional order (in the range from 0.7 to 1) widely present over the entire scanned area. Regions with DO  1 refer to areas where the entire charge modulation signal arises from very well aligned TDMcharge. Only in very limited regions, the TDMcharge is more randomly distributed (DO < 0.2) ( Figure 5) . We found a perfect overlap of the CMS spectra collected in regions with DO  1 and DO < 0.2 for both accumulation regimes (Figure 5a, b, c) . Such important evidence demonstrates that the nature of the charged state is not dependent upon the degree of the directional order of a specific region. The spectra found under h-acc and e-acc must therefore arise from the same ordered aggregate, which are present throughout the film independently from the local concentration of aligned chains and that are selectively probed by mobile charge. Therefore, the preferential bleaching of inter or intra-molecular interactions occurring during either electron or hole transport is uniquely selected by the nature of the mobile charge and not by the specific local morphology of the film. 
Correlating transport properties to ground state transitions
We have so far demonstrated the different nature of the molecular interactions affected by holes and electrons when relaxing on a polymer site involved in transport. We now exploit such fundamental insight to show that it is possible to gain information on hole and electron transport already from the analysis of the ground state transitions. The lack of a generally applicable theory modeling organic semiconductors absorption bands, which could enable the precise extrapolation of the different overlapping vibronic peaks, does not allow to collect from those spectra absolute values that can be directly compared with mobilities values. Nevertheless, it is possible to take into account relative variations occurring along different polymer films absorption spectra and correlate those variations with mobilities changes.
We here correlate the solvent dependence of UV-Vis absorption spectra in DPPT-TT films, with their holes and electrons mobility. We recall that the degree of chain alignment, and the film dichroic ratio, achievable with off-center spin-coating is dependent on the solvent adopted in the DPPT-TT solutions, being highest in films spun from chloronaphtalene (cn), followed by films spun from trichlorobenzene (tcb), chloroform (cf), chlorobenzene (cb) and toluene (tol). 31 It was previously shown that holes mobility follows a similar trend, because of the positive effect of the degree of aligned chains on the charge mobility. We note here that also electrons mobility, despite being an order of magnitude lower, increases from toluene to chloronaphtalene in the same order as found for holes mobility (Supplementary Figures 11 and 12) . Interestingly, from the UV-Vis absorption spectra it is possible to observe that also the CT contribution to the ground state absorption follows the same solvent dependence. Therefore, the highest mobility, both for holes and electrons, is reached in film spun from chloronapthalene, for which both the dichroic ratio and the ground CT state are higher than what found for the other solvents. The latter is in line with the observation of a cross coupling between the CT and the -* transitions found in the e-acc and hacc CMS, suggesting that an increased content of aligned ordered aggregates in the films contribute to improve the mobility, through an increased uniaxial transport and CT state content.
Since the presence of either a hole or an electron along the polymer chain selectively bleaches Htype and J-type interactions, respectively, the question is if this different behavior of the charge surrounding can be interpreted in terms of a more or less favorable transport for each of those charges. In order to provide an answer to such question, we considered the relative ratio between electrons (e) and holes (h) mobility to assess the influence of those H-and J-type interactions on their relative transport. In Figure 6 we compare the solvent dependence of the holes to electrons mobility ratio (h/e), with the H-type interactions content estimated from the I0-0/I0-1 value found in the A of each polymer film showing optical dichroism. The two plots in Figure 6 clearly show the steady increase of h/e with the strength of H-type coupling within the aligned film. Therefore, not only holes are selectively bleaching H-type interactions, but the prevalence of H-type interactions at the ground state is shown here to be predictive of a more favored holes transport. At the same time, the presence of J-type interactions is predictive of a more favored electron transport in the polymer film.
Due to the rich amount of structural and charge transport investigations performed so far by different groups, it is possible to find ready available literature data to further confirm and generally extend the effectiveness of such ground state analysis for predicting the semiconductors charge transport properties, also in unipolar polymer devices.
In their work, Chen et al. 68 investigated the ambipolar properties of two polyselenophene derivatives. Relative prevalence of H-or J-type coupling signatures can be distinctly identified in both UV-Vis and photoluminescence spectra. From their data, an increasing H-type character observed in the ground state corresponds to a higher h/e ( Table 1) , confirming our finding. In the same work, the authors also compare the same polyselenophene polymer backbone at varying the alkyl side chains group. Similarly to the previous observation, the different packing induced by the different side chains can promote either a relative increase of H-or J-type coupling content in the film. Also in this case, the correlation between H-type coupling content and holes mobility is present ( Table 1 ). In a second work, Chen et al. 69 observed, in the case of a polyselenophene homopolymer, comparable CMS spectral features to the one found in this work for h-acc and e-acc,
showing a stronger J-type character in e-acc CMS. Such observation is valid also when comparing mobilities values of different films of unipolar polymer devices. Interestingly, in the case of the ntype devices based on a well-known perylenediimmide co-polymer (P(NDI2OD-T2)) investigated by D'Innocenzo et al., 70 the effect of polymer film annealing on the OFET performance could have been predicted from the analysis of the ground state spectra. The strong J-type character of P(NDI2OD-T2) is highlighted in its absorption spectra, coherently with its mostly favored electron transport properties in such device configuration. The electron mobility is higher for the pristine films, characterized by a stronger J-type character, than the melt-annealed ones ( Table 1) . Further examples showing the validity of our observation over different ambipolar and unipolar polymer devices, as well as homopolymers and D-A polymers, can be found briefly described in the Supplementary Note 3. Our findings are therefore solid with respect to the existing literature where sufficient data has been provided to test its validity. 69 PSS-C10, PSS-C8, PSS-C6, 68 ) and electron transport to J-type coupling content in unipolar polymer (P(NDI2OD-T2)) 70 . * Data from this work. I0-1/I0-0 is proportional to the Huang Rhys factor. 
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DISCUSSION
We reported a series of coherent experimental observations that demonstrate intrinsic charge selectivity for intra-or inter-molecular interactions within the same semiconducting polymer film microstructure. The fine structure found in the CMS spectra confirms that both electrons and holes relax into ordered polymer aggregates. Both holes and electrons transport is favored by the alignment of the backbone chains and are maximized along the direction of the conjugated polymer backbone. The effectiveness of the solid-state film in transporting both holes and electrons can be monitored from the degree of alignment (dichroic ratio) extracted from a simple absorption spectrum. In D-A copolymers also the relative intensity of the CT state can be monitored to assess the increasing mobility by evaluating its relative weight in the ground state absorption spectra.
Most importantly, we showed that the transport of either a hole or an electron is selectively assisted by the presence of H-type interactions or J-type interactions, respectively. Though the absolute value of the charge mobility is principally related to the presence of a polymer ordered structure, chain alignment, presence of static and dynamic disorder, and ground state with CT character, the prevalence of either hole or electron transport is a function of the relative content of H-and J-type interactions.
For holes transport a strong perturbation of the H-type interactions occurs, as demonstrated by their optical bleaching. The correspondence between this selective perturbation and the increased hole mobility demonstrates that H-type intermolecular interactions mostly favor holes transport.
Similarly, the increasing electron mobility with the increased J-type character of the ground state optical properties shows that J-type intramolecular interactions favor electrons transport.
The extensive consistency of our findings with previously reported data, collected both on D-A copolymers and homopolymers, remark the general application of the proposed simple ground state analysis for the prediction of the field-effect device performances. We speculate that there must be a general reason for such specificity of holes preference to accommodate into H-type configurations and of electrons into J-type ones. A tentative explanation can be provided following first-order electrostatic arguments. At the first order, we can expect that the minimum relative distance to which cofacial chromophores can approach each other is limited by the increasing electrostatic repulsion between their outer electron densities. Therefore, in the presence of a negative charge, the best compromise for reducing such electrostatic repulsion is to relax into J-type intramolecular 
Data Availability
Relevant data generated or analyzed during this study are included in this published article (and its supplementary information files). Any further source data are available from the corresponding author upon reasonable request. Nevertheless, we can demonstrate that the best fit of the spectra is obtained with a combination of a Franck-Condon (FC) fit for the - interaction and a Gaussian function for the red shoulder.
The FC progression perfectly fits the vibronic structure presents in the - transition, where a peak to peak distance of 0.18 eV is found between the vibronic peaks (I00, I01, I02) and which falls into the vibrational region of the diketopyrrolepyrrole (DPP) unit C=C stretching mode (J. Mater. Chem. C, 2017, 5, 6176-6184). The red shoulder is instead spaced at 0.05-0.07 eV distance from the I00 vibronic peak, showing that it does not belong to the same vibronic progression. The dotted line shows the differential spectra highlighting the red shoulder prominence in the aggregate spectra appearing at 1.45 eV.
Supplementary Table 1 : I0-0/I1-0 ratio in solution and film. Peak position associated to the absorption spectra acquired on DPPT-TT in solution and films. I1-0 peak values were extracted from the second derivative of the absorption. Figure 8 : Comparing e-acc and h-acc spectra at low temperature (80 K). In the absence of charge accumulation in the OFET the spectra resemble the first derivative of the J-like absorption spectra as expected. At low temperature (< 100 K) where no charge accumulation is occurring due to the increased injection barrier, the CMS spectra is mostly dominated by the electroabsorption (EA) features. We already observed that at low temperature, the planarization of the polymer backbone leads to an increase of J-like features, therefore, we observe the e-acc and h-acc spectra to converge to similar EA features. 
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